1 Claim 4. A system for protecting memorvjjFCJfn being written as 

2 claimed in Claim 1 in which the hardware means comprises: 

3 a look-aside b|tfff^r^^!uding a plurality of storage locations for 

4 virtual addresj^^and associated physical addresses, and 

5 a storage position in each storage location of the translation look 

6 a^e buffer; and 

^7 in which the software means for protecting against writing the memory 
address invalidates translations associated with the memory address 

Ql^^^Ilaim 5. A system for prc^ being written as 

ijp2 claimed in Claim 1 in wl>k5n the software means-4-or protecting against 

J; 3 writing the memojy^address removes translations assbsiated with the 

% 4 memory adcj*€ss. 

3 l Claim 6. A system for protecting memory from beipg*written as 

"3 2 claimed in Claim 1 in which the hardware meajrs comprises: 

P 3 a look-aside buffer including ^plurality of storage locations for 

4 virtual addresses and assemated physical addresses, and 

5 a storage positioryin each storage location of the translation look 

6 aside buffer^and 

7 in which the'software means for protecting against writing the memory 

8 addres^removes translations associated with the memory address. 

l Claim^. A computer system comprising: 
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1 2 a host processor designed to execute instructions of a host instruction 

3 set, 

4 software for translating instructions from a target instruction set to 

5 instructions of the host instruction set, 

6 memory for storing target instructions from a program being translated, 

7 a translation buffer for storing host instructions translated from target 

8 instructions for execution, and 

9 hardware means for generating an exception to a write access to a target 
□ 10 address storing a target instruction which has been translated to a host 
f\ ll instruction. 

Claim p. A computer system as claimed in Claim/T in which the 

2 hardware means for generating an exception comprises a translation 

3 look-aside buffer including a plurality of storage locations for virtual and 

4 physical addresses of recently accessed memory, each of the storage 
I 5 location including a storage position for indicating that an instruction at 

O 6 a target address has been translated to a host instruction. 

1 Claim y A computer system as claimed in Claim^r further comprising 

2 software means responding to an exception to a write access to a target 

3 address storing a target instruction which has been translated to a host 

4 instruction for protecting against writing the memory address until it has 

5 been assured that translations associated with the memory address will 

6 not be utilized before being updated. 
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Claim 10. A compijtep^stem as claimed in Claim 9 in which the 
software mean^/responding to an exception to a write access comprises 
software^leans invalidating translations associated with the memory 
ad^ss. 

Claim 11. A computep^stem as claimed in Claim 9 in which the 
software means^^pnding to an exception to a write access comprises 
software m^ns removing translations associated with the memory 
addr^s. 

Claim L2. A method of responding to an attempt to write a memory 
address including a target instruction which has been translated to a 
host instruction for execution by a host processor including the steps of: 

marking a memory address including a target instruction which has 
been translated to a host instruction, 

detecting a memory address which has been marked when an attempt is 
made to write to the memory address, and 

responding to the detection of a memory address which has been marked 
by protecting a target instruction at the memory address until it has 
been assured that translations associated with the memory address will 
not be utilized before being updated . 

Claim 1,8. A method as claimed in Claim yl in which the step of 
marking a memory address including a target instruction which has 
been translated to a host instruction comprises storing an indication that 
a target address has been translated in a memory location of a 
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5 translation look-aside buffer with a physical address of the target 

6 instruction. 

1 Claim 14. A method as claimed in Claim 12 in which the sfep of 

2 responding to the detection of a memory address which^Kas been marked 

3 by protecting a target instruction at the memory address until it has 

4 been assured that translations associated with the memory address will 

5 not be utilized before being updated comprises the steps of: 

6 generating an exception in response to thjs detection of a memory 

7 address which has been marked, and / 

J 8 responding to the exception /By" invalidating translations associated with 
£f ( V/ 

fj=j 9 the memory address before Writing the memory address, 

"t? t Claim 15. A microprocessor comprising: 

f 2 a host processor capable/of executing a first instruction set, 

%J / 

W 3 code morphing software for translating programs written for a target 

Q 4 processor having a srccond different instruction set into instructions of 

5 the first instruction set for execution by the host processor, and 

6 a memory cont/oller comprising 

7 an address translation buffer including a plurality of storage 

8 locations in which recently accessed virtual target addresses and 

9 physical memory addresses represented by the virtual target 

10 aodresses are to be recorded, 
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Claim^gf. A memory controller comprising 



2 an address translation buffer including a plurality of storage locations in 

3 which recently accessed virtual addresses and physical addresses 

4 represented by the virtual addresses are to be recorded, 



5 
6 
7 
8 



each of the storage locations including means for indicating 
whether a physical address stores an instruction of a target 
instruction set which has been translated to an instruction of a 
host instruction set; and 



m 

WW 




9 means for detecting an indication in a storage location to prevent a write 

10 access of to the physical address and for indicating a subsequent 

k<e^We* excess 

1 1 operation b efui eauce $s4jag»the address. 

Claim 19. A memory controller a^laimed in Claim 18 in which the 

2 ( means for detecting an indicatipli in a storage location to prevent a write 

3 access of to the physical address and for indicating a subsequent 

4 operation before accessjng the address comprises 

5 means for generating an exception in response to detection of an 

6 indication, anc 



7 means for/fesponding to the exception to indicate a subsequent 

8 operation to be taken with respect to the translated host instruction 

9 before accessing the address. 

'V I 

1 Claim 30. A memory controller as claimed in Claim ¥8 in which the 

2 means for indicating comprises a storage position in a storage location. 
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1 Claim 1 . A system for protecting memory from being'written in a 

2 ^TVomputer which includes a host processor designee* to execute 
<Tp ( instructions of a host instruction set and software for translating 

4 instructions from a target instruction set to instructions of the host 

5 instruction set comprising: / 

6 hardware means for indicating whethei/a memory address stores a target 

7 instruction which has been translate^ to host instructions, and 

8 software means responding to an indication that a memory address 

9 stores a target instruction which has been translated to host instructions 
O 10 for protecting against writing/the memory address until it has been 

m 1 1 assured that translations associated with the memory address will not be 

*n 12 utilized before being updated once the memory address has been written. 

TEC / 

J l Claim 2. A system for protecting memory from being written as 

f a 2 claimed in Claim 1 \yL which the hardware means comprises: 

| 3 a look-aside buffej/ including a plurality of storage locations for virtual 

Q 4 addresses and associated physical addresses, and 

5 a storage positton in each storage location of the translation look aside 

6 buffer. / 

1 Claim 3. / A system for protecting memory from being written as 

2 claimed in Claim 1 in which the software means for protecting against 

3 writingythe memory address invalidates translations associated with the 

4 memdry address. 
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1 1 each of the storage locations including means for indicating 

12 whether a target instruction at a physical addj^ess has been 

13 translated to a host instruction; and 

14 means for responding to a write access of an/address in a storage 

15 location of the address translation buffer/fn which the means for 

16 indicating indicates that a target instruction at a physical address 

17 has been translated to a host instruction for protecting against 

18 writing the memory address until it has been assured that 

19 translations associated with £ne memory address will not be 

20 utilized before being update 

? / 
; / 

I l Claim 16. A microprocessor jais claimed in Claim 15 in which the means 

! 2 for responding to a write pc(^§^ of an address in a storage location of the 

3 address translation buffeiMpf which the means for indicating indicates 

4 that a target instruction/at a physical address has been translated to a 

5 host instruction for protecting against writing the memory address 

6 comprises 

7 means for generating an exception in response to a detection of an 

8 indication, and 

9 means for responding to the exception to indicate a subsequent: 

10 operation ta be taken before accessing the memory address. 



1 Claim 111 A microprocessor as claimed in Claim 16 in which the means 

2 for indicating whether a target instruction at a physical address has been 

3 translated to a host instruction comprises a storage position in a storage 

4 location. 
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